conclusion indicates that processes will change as long as QMS is properly used in the company, becausecontinuous improvement isa major principle ofISO 9001.Still, the nature of changes in the organization's processes after QMS implementation is not clear. The aim of this paper is to explain what happens to QMS during its application period, from the moment the company is certified for the first time up to now. Goetsh and Davies (2005) indicated that the quality management system "consists of all the organization's policies, procedures, plans, resources, processes, and delineation of responsibility and authority, all deliberately aimed at achieving product or service quality levels consistent with customer satisfaction and the organization's objectives. When these policies, procedures, plans, etc., are taken together, they define how the firm works, and how quality is managed." Therefore, the QMS consists of a number of interrelated processes (Anttila & Jussila, 2017 ; Domingues, Sampaio&Arezes, 2015; Zivaljevic, Mitrovic & Petkovic, 2013; Phenget al., 2008), all described by the QMS documentation. The QMS is actually a set of documents but when applied, quality management system consists of the organizational structure and processes necessary to implement a quality policy (Alper, 2013; Davis et al., 2012; Zelniket al., 2012) .
Background of research
Companies ofthe same business type,those that have the same processes, products and services, may have differently designed quality management systems. The difference originates from various approaches in designing and implementingthe QMS.It is known that the same process, depending on the designer's logic and on the required detailed level, can be designedin various ways and described differently by QMS documents. The same record, part of the QMS documentation, can have a completely different form and can require different information in two different companies. Therefore, quality management systems can be designed better or worse, can to a lower or higher degree fit the company and therefore can be more or less implemented as an integral part of the company. It is expected that those quality management systems which are designed worse or integratedless in a real business systemwill reach optimal design or become fully integratedat some point in time by using continual improvements.
An optimal quality management system conformed to ISO 9001 can be understood as an integral part of the companywhich brings benefits. Simply explained, it is a set of documents that describes processes of the company while those processes are conducted in reality exactly as they are described in documents. An optimal QMS is a system that does not live a life parallel to the real business system's life. On the contrary, a Parallel QMS is a formal system which is not implemented fully -it is set of documents which describes processes while those processesare conducted differently in reality. Therefore,it is either a burden for the companyor is periodically applied only tomaintain the certificate. After some time followingapplication, parallel systemwilleither improve to become optimal andfully adopted,or it will becompletely rejected.
The aims of ISO 9001 are to facilitate the business (De Oliveira, 2013; Psomas, Kafetzopoulos & Fotopoulos, 2012; Baldassarreet al., 2012) and to encourage the organization's improvement (Pellicer et al., 2012) . Those aims should be performed internally and externally. Internal performance should be done by optimization and standardization of processes. The standardizationreducesthe cycle time of processes (Duncan et al., 2015) , thereforethe number of times of process's performance would increase perperiod i.e., process frequency would increase. External performance should be done by ensuring successful development process which would perform constantly, ensuringthat the company can keep up with changes in the environment.
The process of internal audit is one of the foundations of the ISO 9001 standard and it is usually introduced in the company for the first time along with the QMS implementation. The process of continual improvement of the QMS is based on an internal audit process, while audits identify non-conformities in the organization and collect data on the state of quality management system in order to perform a management review which directs the system towards real and possible improvements. Root causes of non-conformities are eliminated by the process of corrective actions control in order to disable reappearance of the same nonconformance.
Internal audits bring the QMS and the real operating system closer to each other and improve them together (Bernardo et al., 2012; Biasini, 2012; Karapetrovic et al., 2000; Ni et al., 2003) while the internal audit process is inseparable from the process of corrective actions control. Quantity and type of identified non-conformities in internal audit can be understood as indicators of full or partial implementation of a quality manage-ment system. If non-conformities relate mainly to incorrect filling of records, incorrect placing of the records or some other formal mistakes,the quality management system is either not understood as an integral part of the system or internal auditors are not doing their job properly. Since the internal auditors are part of the organization, it can be concluded that such company is using procedures and records in order to maintain certificate, or that the QMS and the real operating system are not integrated.
The process of preventive action control is conducted to eliminate any possibility of potential non-conformance appearance by applying preventive measures on the causes of possiblenonconformities. A company that fully implements the QMS understandsits business system well, therefore it is able to predict and avoid possible mistakes. As the company reduces nonconformities over time (see: Karapetrovic et al., 2006) , it is expected that the number of corrective actions should decrease. Consequently, in such companies,the ratio between preventive and corrective measures would be higher than in those companies that implement the QMS partially.
It could be concluded that over the time of two systems of the QMS application, the real business system and the QMS will becomecloser until they integrate completely and continue with further changes as one inseparable system.Thismerging is impossible without changes in processes which are basic elements of both systems, the real one and the QMS. The main goal of any organization, besides surviving on market, is to develop; therefore it is expected that the process of development will become easier to conduct ,i.e., its cycle time will decrease and it would deliver more certain results. Also, it is expected that merging of business and quality management system will cause changes in the type and number of nonconformities, as well as in the ratio betweenpreventive and corrective measures.
Research method
The authors conducted a survey in 186certified companies from October 2013 to June 2014. The aim of the research was to identify whether there is a difference between long and recently implemented quality management systems and,if so,to determine the pattern that the QMS follows in its aging that can be considered as a life cycle of the QMS. The research is based on the following hypothesis:
H1: If the QMS is fully implemented, then there will be a change in the frequency of processeswhich are required by the ISO 9001 standard. H2: If the process frequency changes through time of the QMS application, the change will pass different stages which will create a life cycle of the QMS.
The research useda questionnairestructured in three parts. The first part of the questionnaire focused on general information about the company, about the methodthe company used to design and implement the QMS and about the year of its first certification. The year of the first certification indicates thecompany's QMS maturity. Also, the first part of the questionnaire contained a question which enabled the classification of companies into two groups: those companies thatintegratedthe QMS in their daily business life and those companies that have two parallel systems. This question related towhether the company applies the QMS fully, i.e., all processes are performed according to the relevant valid QMS documentation, whether the company applies some of processes according to valid QMS documents and avoids applying some, or the company applies the QMS documentation only before the external audit in order to maintain the certificate.
The second part contained questions related to thetype of documentation which the company uses to describe and control the processes required by the ISO 9001. The same part of questionnairecontained questions about the frequency of each processthat is required by the ISO 9001 standard. The frequency of process relates to the number of the process conductions per year.Those questions were meant toindicate whether there were differences between long and recently implemented quality management systems.The processes of production or service delivery were not taken into consideration, given that company performs those processes constantly in order to survive on the market.
The third part of the questionnaire contained questions related to the number and type of nonconformities that were identified in the company by internal and external auditors, to the number of preventive and corrective measures. Those questions were to give data on the ratio between preventive and corrective measures, as well as aninsight into the company's understanding of the QMS.
The questionnaire was sent to a management representative of each surveyed company. The sampled companies were classified into two groups according to their statement about the way they apply QMS and according to their statement about the number of internal audits a company performs per year. In casethe company did not perform at least two internal audits per year, then it will not recognize the status and importance of the processes, as well as the results of previous audits (these are important requests of the ISO 9001 standard (ISO 9001, 2014, p.73)). The first group included those companies whichimplement the QMS fully, while the second group included those which apply the QMS partially or only for maintaining certification. All companies which did not apply the QMS fully were excluded from further analysis of process frequency.
The companies which implement the QMS fully were classified according to the maturity of their quality management systems into 11 groups. Each group consisted of companies which were certified for the first time in the same year and each group of companies was processed separately.The second part of the questionnaire contained questions about the process frequency where for each process the company could answer by choosing one of 16 offered answers. For the purpose of data processing, a value between 0 and 365 was assigned to each offered answer in the questionnaire. Assigned valuesrepresent the number of the process beginnings in a single year and they are shown in Table 1 . Table 1 : Assigned values for offered answers in questionnaire for process frequency
The frequency of processes for each group of the sample was calculated as an average of assigned valuesrelated to the answer which each company had chosen as an answer about its process frequency.Average was also used as a statistical method for processing the rest of the obtained data.In order to learn whether there was a significant difference between those eleven groups the ANOVA test was applied on the processed data with a confidence interval for of 95%, i.e., α=0.05.
Research results and analysis
The QMS is partially applied in 34.41% of all sampled companies. Those companies were excluded from further analysis. The structure of the sample according to full or partial implementation of the QMS and according to QMS age is shown in Table 2 . The minimal time of the QMS design is nine months in companies which stated to apply the QMS fully, while all of those companies usedhelp of consultants. Their reasons for the QMS implementation are different, but they all state that benefits of the QMS implementation are: better organization of work, costs reduction, higher percent of plan realization, better anticipation of customer needs, managers' better understanding of company. The average frequencies of their processes, considering the age of their QMS, are given in Table 3 . As the aim of research was to find out whether there is any difference between eleven groups of companies, i.e.,whether the QMS maturity influences the frequency of processes,the ANOVA method was applied with confidence interval of 95%, i.e., α=0.05, andthe F-test was used.The results of the ANOVA are given in Table 4 . Table 4 : Results of ANOVA As variance quotation is higher than statistics F(10;275;0,05) = 1.865224851, it can be concluded that there is a difference between different groups of QMS maturity, meaning that QMS maturity influences frequency of processes in the company. Figure 1 shows the trend in change of processes frequency over the QMS ageing. At the beginning of QMS implementation, everything seemed to be slowing, due to the fact that the frequency of all processes is decreasing. One assumption could be that cause of frequency decreasinglies in the company's tendency to conform newly implemented QMS to the real operating system. At the beginning of QMS implementation all procedures could be designed to fit ideal process flows, but those ideal flows could be far away from reality. Therefore QMS procedures and processes in reality are changing together, trying to meet each other in the optimum.
Figure 1: Change of frequency of all company's processes depending on QMS maturity
After the implementation, changes of the QMS should be done by conducting a process of "control of documents". Figure 2 shows a trend of frequency of "control of documents" process depending on QMS maturity. It is obvious that the frequency of all processes has an opposite trend regarding the frequency of "control of documents" until the sixth year of the QMS application. This supports the assumption that the firm is finding the way to conform processes in reality and QMS procedures. This fitting should not be taken as a real improvement of both systems: the QMS and the business system. In the seventh year of QMS application, the frequency of "control of documents" process rapidly decreases indicating that the company has conformedits QMS to the business system, therefore processes described by procedures are conducted as they are designed. As there is no need any more for conformingthe QMS to business system, the process of change almost stops. A concurrent increase in frequency of all processes and of the process of "control of documents" begins after the seventh year of QMS application. This can be explained by the fact that the business system andthe QMS integrated, causing the procedures improvement to be simultaneously adopted in reality after the seventh year. Figure 3 shows changes in the frequency ofthe "design and development" process.The frequency of the "design and development" process decreases with the ageing of the QMS, but after seven years of its maturity, the frequency of the "design and development" process begins to increase. Compared to the life cycle of an organization, the frequency of the "design and development" process behaves in an opposite manner. It seems that in the first seven years the company focuses all its efforts on internal changes, but after that period it turns to external environment.
Figure 3:
Change of frequency of process "design and development" depending on QMS maturity
The frequency of corrective and preventive actions, shown in Figure 4 , ischanging in time with the QMS aging, too. The relation between corrective and preventive actions declines with the QMS ageing which indicates that the company is more anticipant over time, while it acquires the ability to prevent adverse eventsand understands the QMS is better over time.
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Figure 4: Change in quantity of corrective and preventive measures depending on QMS maturity
The number of nonconformities identified during the internal audit decreases with the ageing of the QMSand the share of nonconformities related to the formal mistakes that do not offer the potential forsubstantial QMS and business improvement is being reduced ( Figure 5 ). It further means thatinternal audits are conducted better and thatmore attention is paid to the substantial improvements of QMS in time. Table 5 shows a year of maximal and minimal frequencies of each process, together withthe change rate which representsa quotient of the maximum and minimum frequencies of the same process. As the rate is higher, the change is larger. The largest change in the process frequency occurs in two processes: in evaluating the effectiveness of the human resource trainings and in conducting human resource trainings.The data in Table 3 show thata rapid increase in frequencies of those two processes starts after seven years of QMS application. Before the seventh year the frequency decreases.
The seventh year of QMS application is obviously a critical year;most processes have a minimal frequency in this year. Furthermore,the number of corrective actions is larger than the number of preventive actions for the last time in the seventh year. It can be concluded that the QMS life cycle consists of two stages: the fitting stage and the beneficial stage. The fitting stage, characterized by the company's tendency to conform the QMS to the real business system, lasts for seven years. In this stage, theprocess of development is slowing, the frequency of all changes in processes is constantly increasing and corrective activities are much more frequent than preventive ones.
The company learns how to use the QMS and how to benefit from it. Nonconformities are frequent and the company is fixing the already occurred errors. In time, the company understands the QMS better, therefore the number of formal nonconformities is reduced, and the company begins to engage in substantive improvements.
A beneficial stage occurs after seven years of QMS application if the company did not reject its QMS. It is expected in this period that development process constantly increases its frequency, while changes in the QMS documentation starta new cycle of change. Preventive actions are more frequent than corrective; the company anticipates adverse events and threats, tending to eliminate them before errors occur. Almost all nonconformities are substantial but their occurrence is low. Everything in the company wakes, all processes accelerate and the company finally starts to benefit from the QMS implementation.
Nonconformities are related to the formal mistakes in 96.875% of companieswith a parallel QMS and nonconformitiesare identified only by internal audits. In 100% of those companies customer complaints neverinitiate corrective actions and usually are not recorded anywhere. Therefore, companies with a parallel QMS are not able to analyze the results of complaints resolutions. In 93.75% of these companies internal audits have been conducted only once per year, a QMS has been designed for three to four months by a consultant who is usually (in 68.75%) still maintaining a QMS and conducting internal audits in the company. Most of those companies (84.375%) claimed in the survey that the major problem in their QMS is that procedures and records were too complicated or that the QMS documentation did not describe real processes. Those companies have parallel QMS systemswhichare pulling them downhill. It is obvious that consultants play an important roleindesigning successful quality management systems and influence the future development of the QMS and its integration into the business system. Also, companies' attitude towards the importance of the QMS and its improvement depend on consultants (Cruciniand Kipping, 2001).
Conslusion
The research has shown that quality management systems have a life cycle each which consists of two stages -each characterized by different trends in frequency of process required bythe ISO 9001 standard, the development process, of preventive and of corrective actions. Given that the development process has the least frequency aroundthe seventh year after the QMS implementation, its flow should be recognized as the most important. In the same year of the QMS age number of corrective actions is larger than the number of preventive actions per year for the last time, while the share of substantial nonconformities identified during internal audits rapidly grows. Considering all previously elaborated,the seventh year afterthe QMS implementation is a critical period for those companies whichtend to use the QMS fully in order to improvetheirperformances.
The research has also shown that companies with a parallel QMS can be identified by following indicators: most of nonconformities relate to the formal mistakes; all nonconformities are identified only by internal audit; customer complaints never initiate corrective actions; QMS was designed for three to four months before by a consultant who is usually still maintaining it; procedures and records are too complicated. Therefore, for companies with parallel QMS the only way for making things better is to start designing the QMS from the beginning.
Finally, the esearch shows that the maturity of the quality management system affects the frequency of all processes in companies that apply the QMS fully. It is expected for frequency of all processes to decline in the first seven years, while the frequency of "control of documents" process increases during that time. A reverse phenomenon will occur in the next five years of application. Also, it is expected that a certain percentage of all QMS is deliberately parallel. As companies with parallel QMS continuously keep their certificates (see: Finkle & Shin, 2007) , external auditors should be either better trained or more objective and brave in makingdecisionsabouttaking away certificates from companies with a parallel QMS. Vuk Bevanda is an assistant professor at the Faculty of Business Studies, John Naisbitt University. He has published a number of papers in various categories, including the best-ranked national and international conferences, journals, and thematic collections of papers. He also published a textbook and a practicum of Microeconomics. He has lectured at the Chamber of Commerce, was the chairman of the scientific conference at the John Naisbitt University, a member of the program committee of the regional conference.
Management: Journal of Sustainable Business and Management Solutions in Emerging Economies
Dragana Trifunović
dtrifunovic@naisbitt.edu.rs
Dragana Trifunović is an assistant professor at the Faculty of Business Studies , John Naisbitt University, where she teaches courses in Management of research and development and Technology management. She is a vice dean for the first level studiesat the Faculty of Business Studies. She has published a number of papers in various categories, including national and international conferences, journals, and thematic collections of papers.
